The conformation of simple acyclic molecules has long been studied, mostly spectroscopically and theoretically. 1 By these studies, it has been established that the energetically most stable rotamer (rotational isomer) around the C-C bond of 1,2-disubstituted ethane is the trans form. For example, 1,2-dichloroethane 1 exists in the trans form 1a, the structure of which was elucidated by X-ray analysis of 1 crystallised at 212 K using a miniature zone melting procedure, 2 although the energy difference between the trans and gauche form of gaseous 1 has been estimated to be small (0.9-1.3 kcal mol 21 by experiment and 0.91 kcal mol 21 by calculation; 1 cal = 4.184 J). 1 The existence of 1 in the eclipsed form of the two chlorine atoms 1b (q = 0) is excluded, because of its instability due to strong repulsions between not only the chlorine atoms but also hydrogen atoms. The possibility of isolation of the gauche form 1b (q = 60°) would also be excluded, and isolation of the gauche form has never been reported.
We here report isolation of a nearly eclipsed form of 1 as a 1 : 1 inclusion complex crystal with a host compound. Recrystallisation from 1 of the optically active host compound, (S)-(2)-2-bromo-3,3a,8-triphenyl-1,3a-dihydrocyclopenta[a]-inden-1-one 2, 3,4 gave their 1 : 1 inclusion complex 3 § as yellow prisms in quantitative yield (mp 100-104 °C). In comparison, a 1 : 1 inclusion complex 5 § of 2 and cis-1,2-dichloroethylene 4 was also prepared as pale yellow prisms by recrystallization of 2 from 4. However, trans-1,2-dichloroethylene 6 did not form an inclusion complex with 2. The 1 : 1 host-guest ratio in 3 and 5 was determined by 1 H NMR spectroscopy, thermogravimetric measurement and elemental analyses.
In order to study the molecular conformation of 1 in 3, an X-ray crystal structure of 3 was determined. ¶ The X-ray analysis established that 1 exists as the nearly eclipsed form 1b [q = 36(2)°] as shown in Fig. 1 . This is the first example of the isolation of the nearly eclipsed rotamer. The molecule 1b, which adopts a conformation between the gauche and eclipsed form is chiral. Since 2 is an optically active (S)-(2)-host,∑ only one enantiomer of 1b, the left-handed helical form (M)-1b, 6 is accommodated in 3. This is also the first case of the isolation of an optically active rotamer of 1,2-dichloroethane. The reason for this surprising finding that sterically the very unfavourable rotamer can be trapped at room temperature in an inclusion complex was studied by comparison of the molecular and crystal structures of 3 with those of 5. ¶ The crystal structure of 5 is shown in Fig. 2 . The two crystal lattice parameters are surprisingly similar, with only the 0.09-0.4% difference as shown in the footnote. ¶ The two crystals adopt the same space group of P2 1 2 1 2 1 . The location of the host and guest molecules, as well as their conformation, closely resemble to each other, as expected from the cell parameter comparison. The intramolecular Cl···Cl distance is retained, at 3.205 (5) The dissociation energies of 3 (51 kJ mol 21 ) and 5 (59 kJ mol 21 ), which were estimated from their differential scanning calorimetry data, are also comparable, however, the slightly more stable 5 should be formed a little more readily. In fact, recrystallization of (+)-2 (40 mg) from a 1 : 1 mixture of 1 (200 mg) and 4 (200 mg) gave 5 (32 mg, 67% yield) exclusively. This is a good example of extremely precise molecular recognition in molecular assembly.
The chlorine atoms of 1 and 4 seem to be the key to deciding whether the inclusion of the guest in the cavity occurs or not. Thus, in the two cases, the two chlorine atoms are located in similar positions. Since the trans-isomer of 4 (6) cannot be included with 2, a guest molecule in which the two chlorine atoms are located in a trans-position such as 1a would be unfavourable for accommodation in the cavity of the complex with 2. Presence of 1b in 2 also suggests that some electrostatic interaction between the two chlorine atoms is contributing to the stabilisation of the sterically unfavourable eclipsed-form. 
